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*5tf»JS#^ l K ttM 10 S »fflM» 6 M 



XmmT SeGeC A#J§8 $1 Si #Jfc 1 &?T&il*& 
S,Mffi£«fe# J£ 1 ±?fcj£iS* SiGeC ffifrjg 10,KiB 
* SiGeC A#JS 10 (BttAfeifcgU BJL*«^rtt«tt 
SiGeC AM 7 *I4HR&£K SeGeC A#Jg 7 * 
to SiC «A# 6 ftft. SeGeC A#jg 10 ± 

»t«Si A#g, mjAffi4>3rtttttt&£ Si A#J§4. 
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A Si AttttAftttft' 

Mi>±Jt*#MW-*^» ASi*.Ge*C#MMSu JEW SiC 
X«ra*±**#JB±J.BJft*TttSi*#JR. 

si A#^^MWiS±. ras^Hfoa-Mr si> Ge m c ma 

*±«JI#*«rlBSiC*Hctt*ll(b). 

±*fc SiC A#M&ii*£ft±&ii#^-t> BfofcJS$T W Si 
AJMAWIKc). 

£*Si A#ttJfcttttJS±. «BWMd>K4>W-»^^T'Si. Ge*PC 
&si Af|cJimraE±iftAM±ffi^ll(b)i 

xt±*6ttjaatff^a^ctta, i.tt±jfe*#+«ftB sic a#, #± 

^ Si A#J8J£Sti£IR<c). 



5 

10 

J&i£#&KlNM. Vtt£firx#ft*ftft, 7C#Jft*«fetgt!igf* Si A 

tttftt. W-tta«f*KSi*«I*f»»l»3R|ffl. *H Si *fl Ge fftfg 

A (SiGe), Si, Ge^PC Wm^(SiGeC)^o fijpjffl^ Si 

20 A#. BP£ Si AflEfiAlfiStt-ifMlHjK. intevalley 

scattering fflttft^RPfe? ftfifcgL, ffi£Ai£$*. ##J 

A#^#W*JJSi££W>5rtt, Si IfttMliljttt, MR 

25 54s Si Att. Si Att^$M Si ttJK±5C 

ftffifftil SiGe g±Mfl«R Si Atttitttt. -jftfcift. SiGe 

A#££Att*ftlt Si *ftj,S#. tt#&ttttjflg¥ffirtftAtiH9 Si ffl 
EKAMtoTFtt SiGe A#*hM£&, £ SiGe A#±ifc££$*ltt£*§ 
tt&£o Mtt~^Sft»±MMff(tt||l«tJP)fl(| SiGe AfttffiME Si 
30 tfJS±, Si SiGe Jg;fcRlifo*£ft«, HA, SiGe jf 
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#}¥mte&i&&mm&n\k& si w&$tm±to&famv&y£*o m si n 

#JB^K4-feM«I3R** SiGe A#JI±£> & Si TffirtttAfeRE. 

imarw sice ^^rt^i^rsjiB-ic, x*ns si **A*ttAfenr 

WJMS Si J|fltJi(#*-T. fl/sain 
«»±i* SiGe A#*#^£JMM*» JLAWIfc Si Ate fl] 

gftAttJg. «ttJ5). 

S l AJflBtttt:tf$**JBJfcJ£5Si AttJIttttftttftlftS- 
«|3ft»!W*jaSE***flSllt*. ir*H» cvd tiftJHtttJMt* 

MUMEAiui 6l±tt SiGe Aft/I 103 Si ttft 101 ±. jfcW. 

SiGe AftM 103 rt^ftfll 102, SiGe 103 ££A&3t!l5£o 

X%, ^ CVD Si A#$fftR£ SiGe 103 ±, AjttMJSS Si 

AM I04o 

MM. *»J****tt«i*«lM*W SiGe 103 MAMtt^ 

JKRT. ^^MAM+tttl^WifcflKSFai^iOB). ME., 
tf!&#T, t*3»&* 105 W*N&aJF3J&£ Si A#J§ 104 + , 

^si am 104 rtife^^pgo a^ttAM+wttPS^ia^ifiWTcfi 1 

SiGe AM 103 + M Ge ^"W^fi*!^^, 3EiWi^*a*« 

fiHfcwwwAM*. tt«**5WWftA>*-tt«ia*ifc. bsjus. aaa 

£, AfliHA^ft* Si AM/B£&S»*##tt#Iik£^±ffl** 



#titf:£+MAft. 

KlAtM, ^ittJItti, tta£*««»JS±l6miaWTfit$W Si a# 

*±**^#*^+, X#W«£±j*A#JS±J.B&£7WSi a B B 
WB. W&^ft Si AttJBrttt0Uft?tt&?*H:# si AttrtOMMft? 

*fttt0r*Att*9flcAM-ttJI l «tt:*ri*. Si Atttt 

$AWJ&±, iJEfcS^-HWW Si. Ge IP C ttifkWmtfyPmia); MM 

«±3**#+wa sic mimib), 

fttttt^JK±^lU^/^7»a:Wft«MfiX Si AttJBKMt9ttAJ|-. 

&m%, &±&&mb)+, xmjKtttrfttt*ajiffi*rffl sic, a 

Si AW3tt*#ttAtf. 

±«J» l *##A^tt«3ft36rtt. X&££±& SiC AttffiftiB* 
^tt±i£A#M±. »j«ja$Ttt Si ^MW^I(c), Ailfciimtttt 
#W Si> Ge IP c AMtfAft&g Si A#JiafH#9#Atf. JRHKAlflc Si 
A#fM«W*H5, **##A>f-^A*##7c#«i»MsttfflBt, 

♦atWJWAW^WAM-W* 2 ft* si 

*WttJS±. ^£^£*«H»4hMr Si.Ge IP C Hilfffi^Ka) , 

Si A#JB8E9«±i£AM±n^ll(b)i XJ±«ltj««firBa^tt 



m MA±&*wifi & sic a#» «±«si A#saastt^ii(c), 

Si, Ge si c ttftttjg, si IMM^I))-. Si 



s 2 &im*Mto*i*HJ*&to> si a#@M¥##a 

® 3<aTH 3((0**Mtt*l«l»il(!l*^Wtt«itn* 
*«±fi<J SiGeC Aft. »«1f ^ii^Ml^tt SiGeC Atttt X jtf&fif 

ffl 5 ^tt^iiMMM. «««±«»TJM Si UttJIift Si 

S 6 £tf ftM#£HJI£ Si W«±»*W SiGeC Jgtttrftii**b9^ 
S 7 »t»ia«*t«5±tt SiGe AWtfPM^CttajgAClStta^ 



w**«ff^2itt¥##A>ir. file: ft si a#bp si i, si 

ttJSs 1 ±WJWfctt* 130nm Kit A SiGeC A#J§ 10, JBjfcfcjfi* SiGeC 
A#JI 10 ±Wfffi»* 4nm AO Si AttJf 9, Si A#M 9 ±fljffi 

a si a#ji 4. 

il* SiGeC A#M 10 E&^$£ Si ftJfc 1 ±ft*W SiGeC 7, 



*ntfc£*EI$ SiGeC Aft^ 7 *&lM&%! 2 ~ 3nm |ft SiC #,Slft 6 #Jj£ 0 
£*gP$ SiGeC AftM 7 rt, M Si ft&l *P*EP$ SiGeC AftJI 7 

***H0r#AWAtf Wtfffifc, (US SiC $Aft 6 *n*g|$ SiGeC 
AM 7 ftjftftilA SiGeC AM 10 ttftttttJKftffi. 

Ate«&&*§|$ SiGeC AM 7 ttAteft&tfc Si ffjAfc^ 
ttWttAJPAtt 130nm ttttM» -tfefigih Si AM 9 il* 

W SiGeC A#JB io W±^r» fijfcpTUil^jSt^ Si AM 4. 

SiGeC AM 10 * ^ Si ft& 1 *P£P£ SiGeC AM 10 ffyftm 20nm 
Wf*llttE$|*), tt»^JSL^a^«o 0Ugtt*1XliE«, 

E^Sil* SiGeC AM 10 *#*J5!,£iIftf§, tt$ffl#£*fc0!l#f 
tt«ftttt«fitt Si AM 4 ±MMftfl£t&m«ftft. AW Si / 

SiGeC MtJIMfttt^Aflc**. 

T> ^sSjJtW + r Si AM 9 fajPS;*/ 4nm, rT^ Si Aft 

& 9 (Kim^ftfriRiH. tenm**E»* siGec am io ±^/a si a 

M 9, g^M^C SiGeC AM 10 4„ &om&/£ 

$Si*#S4iT, Si AM 9 TftASiGe AM SiGeC Aft. 

«E**Jt«+fti* T#*ja2fe Si AM 4 ft Atf, ifcRTW^^W 
Si AM 4 ttttSTtt A Jttltt&tt/' - 
toJ3m&. «*&Jt«W#*M#+, SiGeC Aft 

Si68.3%, Ge30. 5%> CI. 2%, RTS^jR^W^W^^PB 

, j&ftttttJIftiiA SiGeC AM 10 WJP£*| 130nm, 
*T^ihft«tBaft»JS5*ffi±. 7&ik SiGeC AM 10 Wii^^ 20nm 

u±wt*im. wn, fcpsimmk siGec Aftji 10 wjp&* i30nm gi 

±0 



f 5fe, IE® 3<a)0r*ttI#T. ttttTW«fe^ Si ftft 1 tt(001) 

£ Si ft* 1 ^®±WW*l^fP^l^lfe^M. ttE-JR**** 
Si l ft&M> R£ Si ftft l ^® JiWP»««. «*. ffi^M 
si ttfe i ^ffi±ttii!$&tMtJ&« Sft si ttft i ?fc$f#£ 

-5R****» £ Si ft* 1 ftSl*iB±»lft**» 

fi{k#nffi*««CUHV-CVD 83) rt, # uhv-cvd 
2.6xlO- 7 Pa(2xlO- 9 Torr). fc&^nfc*, * Si ftft 1 MSI 

800°C, »*±*fc«# , afltf!l. -B.it Si *tJS5 1 t>tt«»»W*ffillttJ*- 
&*. Si M-JSS 1 tt**HHfc» 490°C HMfeST. Si, Ge 

*l C tt*» J t#ttZ.««<SiA>n#. ^(GeH 4 )^#*P«*£(SiCH 6 ) 
^#&A UHV-CVD £XA , Si ttMS 1 ±it SiGeC Att*£££ 15 

tftjRfffiffl* 130nmffj SiGeC |#I8. ffij., jfcfcTW W'Httft 
ffi^^PT: Si 2 H 6 ^#& 9.1xlO- 3 Pa(7xlO- 6 Torr), GeH^ttfc 4.2x10" 
z Pa(3xl(r 4 Torr), SiCH 6 ^#3; 1. 2xlO" 3 Pa(9xlO" 6 Torr) . Z&* Wit 

GeH 4 HWm SiCH^ft, »»«»«±^S!l 550°C, & 3.2x10" 
2 Pa(2.4xlO- 4 Torr)6<lffi^TlX^ Si 2 H 6 ^# 2 ftfRgj 4nm ffj Si 

m ujsm MVt&mm^x zms. a w^&3sa . 

jlfcW, ^SMtH*. SiGeC A#JI 8 ±#J Si 9 W 

»«tt*4nm, 3Eifefcfc4nnJWEftlt4nii*, &tt±t§ft±fltttfTM> 
#&&m£Sft£i$> WWtHS Si AttM 9 fKjffi&o Hifc, ^pTW^ SiGe 
Aft, SiGeC Afl$tfR£ Si A#M 9 ± e 

*hfc-T, ttA^-fentttfflT UHV-CVD jfc, 8&jtfc 

RTKil^ffl LRP &IA RT-CVD ^g^o 

ft**j*«+«M7(ooi)ffitt Si AtffWfc. te«smttJBAW#J 
ftAffito Si AM-. 



ftjfc, ttflJttfcMl/fcfctl, SiGeC AttFM£-&£/gftA*M* 

So a 4 ^, ft si «js±ai4-ifctjgw siGec ihfo, mnM&!k&mt.m 

&J SiGeC A#W XRDftiflftSo 

ftffl 4 *WTH*HJ7H 3Cb)jtf*WlJ*<K wmm SiGeC AM 
8 Si AM 9 XRD ft*, ft 34. 56 £Pf$ 

J£MVtt;fc«tt&. A^Att^ttfflW Si(004)ffittffitfa£W*** 

4t» ft 34. 06 ftHHfi&tttttA, E&^ft Si ft 1 ±*fi*R&<J SiGeC A# 

fMrm*» SiGeC AffAb^ ^fit3EW*t*r BP£h^¥ 

fr7 si tt&to#ariiaw SiGec AttfaAte3»% Si *t&ftAte#3&^ 

^SWti^. ftjfc, IMnftttftftM&ftCVegard'a Law) ft A 

«f¥S. M> x ltttffilt%1in*«MAft*i|-irA«4i#/ft^MMUs 

Maff1WW#ttlSJiGe^30.5%, C Aft 1.2%W SiGeC A#. Sift, 
SflFftl*«*-TH 4 * WTHflWfe*, SiGeC A#ft 34. 06 jRWffi 

(fringe), &*£*&JM94>J*HMtt SiGeC AttttttAttglA? & 
tt*#*ft». Xt^ttAtt. ftf]3UittSita«?A«ltt(TBl0ia;fi & M 
MMIr ft Si ftjg 1 *0iff&lft SiGeC AM 8 SiGeC AM 8 

£&, ftftffl3(c)^#Jl#4>, #tt^UHV-CVD«E«+%tB. 

*T&31**bS. ftjtk, &31*&3ItfjMft 1050°C> BtW*15%MH>. 

SiGeC AM 8 SiC 
MM*6fl&ttSiGeCJKAM7. W, ftim&IP#££AteM, 

SiGeC MAM 7 fiWi&rt Aftttfttfc Si ftft l MAfettft*. B 
ife, £15ABI»I/FF£* Si AMiJifRftil* SiGeC AM 10 ±l#, 
SBtt Si AM&& RTtt»J«Jfi$ Si AM 4, 

JMs ft*£2fi#ij*, E&^ft 1050°C T«WB^cWJi5M*Titi SiC*A 
# 6, /jFfWftil* SiGeC AM 10 *3f ^SJ^fflftlt. &ftt&$, i^ 1 



AJWfct&Wlti SiC flMUTF. 950°C &±WfilI*#TaMr 

ftaAftaJHT&T. 

ft^M^*. SiGeC AWi 8 &tt/B^A#£-fc 

htme siGec s mus, ttw&tt*tommmtk&'X&m. 

ifelSTlSlTOflMfc. #Ji£#W Si ttfe 1 SeGeC AttJI 10 

10 ftW Si tt& IP SiC A##ffc£&*M SiGeC AM»AM*. ^IJSS 
$ Si AIM 4 tttt*Tfl{fc»Jfl^ . 

tt«WK*(ftx*2:«r. *N»a*JS» SiGec AfttiftStt 

b 6 a, 3(c)^asrx^>t>. a& tem mm®t&'Xfitottfe&\ 

15 ®BW*ifiJff) TEM JSLK-o JJW«MWtt3ti!l:"*tt«rtt^W SiGeC A 
#+«ftBTmfttt2 ~ 3nm ft SiC $Att 6. «flU*: « SiC $A# 6 
A'. A : f^a^Ctta3Ellft*»A#BP SiGeC a#kt, 

w^**asi»A#flsr sic a#» siGec a^**. ^rw*a. 

SiGeC A#JI 8 + C SiC ffllikfo 6 #r£ffj3IH^#> K 

20 C SiGeC A#(£B SiGeC A#£ 7) . 

ttfc-T. *ffl 3(c) SiC 6 Jft5fttfc&IS 

±W{WRHA*:, afeRc±a^C SiGeC A#JI 10 + W SiC *A# 6 ftfttt 

#2lUW— TB 6 0PF#J TEM J8Ut, SiGeC AftM 7 R 

25 Si ttJfc 1 ipaik SiGeC A#M 10 MJtifift 20nra WfttfjE^, 

&*2mf]tt*A&*N*PI 2c RTJi, *§P$ SiGeC 7 A Si 

ttJfc 1 »a* SiGeC 10 MJtiBftW 20nm W±ffjE$, A^IP* 

>ML*M6. A0r$*B» SiGe AtttVPtfE Si ttJS±W SiGe A#& 

ir&a*. ^M^^fiw. n 7 A»r^**ttia±w siGe a 
so flcfflff^a^jgwaafflfe^a^ttwa^. ^&B*r*a, tmx*. 
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SiC MttttJMMtft. *QS& SiC C ttmm SiGeC Aflcft 

*»***s**ifc*Ri mfem 20%) o sic Mttftxstttt c -Mr 

^TP$TW SiGeC A#£ra£&W«^fimi&. tt'MMEB 6 jff^Ad tem 
J»Jt±*WFJ&. #JlblMK<hniftKn#ft. SiGeC AttM 7 A tt 

9 4 +tt±«W**M*. *MjO^£/^#Jft(#JRH 3(c)) (ft 

X ItttfiftfNttX. ft 33. 95 Bt&WhmW®mT &n SiGeC A#/l 7 ft 
MMHtt. ttfflT**»ttA«ff»«l«*(Vegard»s Lw)frtt*&tf-T. 
IWJ^rm#»: ft^l¥SiGeCAffl7ft^7M. JE» SiGeC *#S 7 
WMrt W Attf^Rf fcfc Si Attfa A&Mbt 0. 6%££, BP^|^ 0. 5494nm 0 
Pftttlfc. ftilADEII SiGeC A#JI 7 Mtt. **MT SiC Aftttil 

* SiGeC Aft/I io ^Mflio ^r*. 1a±mm, SiC AttKrt*&fcfc3s 

**. ttaflitotMI^il* SiGeC AttM 10 W A&#3fco 

W±0ffc. gflfeit. *»WJ9f«B«l*W Si WJ«3m SiC *#^«ft 

gtitt siGec A#jin«m. tt&ftd>*tt£ftftwsttftui. a*. 

SiGeC 7 Si ltJ£ 1 #J&* SiGeC A#JI 10 MRM 20nm W 

fcffi«W£»ft*tStt»MAtf. 

TUT. «ffl±*«»JiXj«3ftjffi^SiJ5W«'&»^T«W. 

ft® s(d)JW^Wl^«|>, 3(a)j|MRttI^»Rtt^r«fe*i*^ 

*«#J3I®±, IXttJfeMfrSi MS 1> ilA SiGeC A#JI 10, Si AttM 

9o #us, mmm& uhv-cvd &gi*j, thWJKWT^w^ffiiitB*, 

ttttft&AMft 550°C, ft 3.2xl0- 2 Pa(2.4xl0- 4 Torr)^ffi^ 
T«» Si 2 H 6 ^# 15 ft Si AftM 9 ±*h3i££Jijg^;*7 30nm ft 

Si 



imBBr^, SiGeC ikWM 10 R Si 9 ttiH 

si *rj& 1 hi, ^jifcm^w si ^#^^^^^mtt si nm i 
*> si &frm 4o aft, «*ia±wif*3MaiM«Hfc 

Si AttJBft¥9ttttA. 

T Si &toto#*i*7t1¥XM1&**1t7hft* «». Si it 

4 ±#g7WK«m&«fc$KK AW Si /SiGeC %mfotb 

£#&lfifcl+. £&SiGeC,flftJl8$fi|R&SittJ&l±B. 

si &wmtox&2Mmftik&'Xftm> te*m# siGec h^m * ± 

Si JHWg4tt*^#fttf. 

&ft. *ffi-T**IS«0r«iftW Si 1 ±ttii* SiGeC ikfoB 

io *n&£ Si HftJI 4 ti£ Aft$« 

9 5 ^mT&Wii* SiGeC AttJI 10 *PJ&£ Si &fom 4 W Si 

1 1» x it^M^^*. &&®mmmwm 34. 56 ftKHSM si 

1 tiffitt*fi* ft 33.95 AlftJ£ttMt7tt SiGeC AttOI* SiGeC A# 

jgio)»flf»*(Mft. a»»*awE34.7a»i£tttt<hw«**. am*. 

& 34. 7SliSfi!l1Iil@^^ Si ftfleJS^SE^TOrt tt It Si 
ttJS 1 SiGeC H&JI 10 ±, ft Si A#JS5*7tfctffitfJ^££» 

jSaSffiiflMRto. ft ft. X^ffi^tl^#(Vegard*s Law) St^f 7##T, Si 
Si H#JI 4 ttttftffirtttAftraJltir* 0.5458nmo Si ttiB; 
1 (W Si AflO M A#ffllft* 0. 5431nm, Si AttJI 4 

0.5%, ^&gtt&afflqr6l*lii> &Si ft#8EB£ SiC 
fit) SiGeC A#E±. ftttttSftfflff* Si Utto 

T*nSl*j£JI : f AW Si / SiGeC JMttttN Si A# 

ft&ft&Atttf«±. 
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siGec nfr si nm 

(004) m (004) m 



i 1 




33.6 34.0 34.4 34.8 



e m 




-6- 



